C 20 H14F4I 2 N4O 2 , triclinic, P1 (no. 2), a = 5.0726(1) Å, b = 10.9432 (2) Å, c = 19.8090(3) Å, α = 104.475(2)°, β = 90.427(2)°, γ = 92.908(2)°, V = 1063.10(3) Å 3 , Z = 2, Rgt(F) = 0.0329, wR ref (F 2 ) = 0.0907, T = 100 K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] the atoms including atomic coordinates and displacement parameters.
Source of material
N,N′-Bis(pyridin-4-ylmethyl)oxalamide, 4 LH 2 , was prepared according to the literature procedure [5] (melting point, m.pt: 474-475 K; lit. [5] : 486-487 K). 1,4-Diiodotetrafluorobenzene was purchased from Aldrich (Gillingham, Dorset, United Kingdom) and used as received without purification. The cocrystal was prepared through solvent drop-assisted grinding of 4 LH 2 (0.154 g, 1 mmol) and 1,4-C 6 F4I 2 (0.402 g, 1 mmol). The mixture was ground for 15 mins in the presence of few drops of methanol that lead to a beige slurry. This was dissolved in dimethylformamide (2 mL) and carefully layered with the same volume of benzene. Colourless crystals were obtained after about three days. M.pt: 451-453 K. IR (ATR; cm 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2Ueq(C). The N-bound H-atoms were located in a difference Fourier map but were refined with a distance restraint of N-H = 0.88 ± 0.01 Å, and with U iso (H) set to 1.2U equiv (N). The maximum and minimum residual electron density peaks of 2.65 and 1.59 e Å −3 , respectively, were located 1.00 and 0.80 Å from the I1 atom, respectively. 
Comment
As noted in a recent bibliographic review [6] , isomeric molecules of the general formula (n-C5H4N) CH 2 N(H)C(=O)C(=O)N(H)CH 2 (C5H4N-n), for n = 2, 3 and 4, hereafter abbreviated as n LH 2 , featured prominently in the early days of "crystal engineering." The isomeric molecules have potential hydrogen bonding functionality in the two terminal n-pyridyl residues (acceptors) and in the central di-amide group (donors and acceptors). Exploiting this functionality and by systematically co-crystallising n LH 2 with bifunctional carboxylic acids, two-dimensional sheets could be generated. An example of this is found in the co-crystal comprising equal amounts of 3 LH 2 and N,N′-dicarboxymethylurea [7] . The 3 LH 2 molecules self-assembled into supramolecular tapes via amide-N-H· · · O(amide) hydrogen bonding and 10-membered amide synthons {· · · HNC 2 O} 2 . Connections between parallel tapes leading to two-dimensional arrays were mediated by bifunctional carboxylic acids forming hydroxy-O-H· · · N(pyridyl) hydrogen bonds [7] . Using the same principles, two-dimensional sheets were generated whereby the supramolecular tapes of 3 LH 2 formed by amide-N-H· · · O(amide) hydrogen bonding were linked by N· · · I halogen bonds, such as in the 1:1 co-crystal of 3 LH 2 and 1,4di-iodobuta-1,3-diyne, that is, I-C≡C-C≡C-I [8] . However, the formation of supramolecular tapes for n LH 2 is not always reliable [6] . Thus, in the 1:1 co-crystal formed between 3 LH 2 and the prototype bridging halogen-bonding molecule, 1,4diiodotetrafluorobenzene, supramolecular tapes are formed but, mediated by via amide-N-H· · · N(pyridyl) hydrogen bonds and 18-membered {· · · HNC 2 NC 3 N} 2 synthons [9] . Halogen bonding is also observed but, of the type O· · · I resulting in the formation of a two-dimensional array. As a part of continuing studies of the formation of multi-component crystals of n LH 2 [10] [11] [12] , the title 1:1 co-crystal containing the coformers 4 LH 2 and 1,4-diiodotetrafluorobenzene was prepared and characterised crystallographically. The molecular structures of the independent molecules comprising the asymmetric unit, each in a general position, are shown in the figure (70% displacement ellipsoids). The central C 2 N 2 O 2 residue is approximately planar with the r.m.s. deviation of the fitted atoms being 0.0705 Å, and with the maximum deviation from the plane being 0.0948(15) Å for the O2 atom. This is in fact unusual as the central residue is usually considerably more planar [6] . The deviation from planarity arises from a twist about the central C13-C14 bond as seen in the torsion angle of O1-C13-C14-O2 of −167.6(3)°. While the C13-C14 bond length may be considered long at 1.546(4) Å, the distance falls in the usual range for n LH 2 molecules, an observation ascribed to the presence of electronegative substituents at each of the carbon atoms [6] . The appended methylene-carbon atoms lie to the same side of the central plane with deviations of 0.074(5) Å, for the C12 atom, and 0.223(5) Å, for C15. The pyridyl rings also lie to the same side of the molecule so that the conformation approximates syn-periplanar. The dihedral angle between the central plane and the N1-and N4-pyridyl rings are 68.32(10) and 63.82(9)°, respectively. The dihedral angle between the pyridyl rings is 47.90(11)°, consistent with a splayed relationship, and emphasises the conformational flexibility of these molecules [6] . As is always observed in the n LH 2 molecules [6] , intramolecular amide-N-H· · · O(amide) hydrogen bonds are evident which give rise to S(5) loops [N2-H2n· · · O2: H2n· · · O2 = 2.32(4) Å, N2· · · O2 = 2.717(3) Å with angle at H2n = 107(2)°and N3-H3n· · · O1: H3n· · · O1 = 2.36(4) Å, N3· · · O1 = 2.711(3) Å with angle at H3n = 104(2)°].
As evident from the figure, the independent molecules are connected by N· · · I halogen bonds [N1· · · I1 = 2.795(3) Å and, from symmetry, N4· · · I2 i = 2.840(3) Å for symmetry operation (i) 3 + x, −1 + y, −1 + z]. The result is a linear supramolecular chain along [3 −1 −1] . Links between chains leading to a two-dimensional array are of the type amide-N-H· · · O(amide) hydrogen bonding and as these occur on either side of the central di-amide residue, a supramolecular tape is sustained by these interactions [N2-H2n· · · O1 ii : H2n· · · O1 ii = 2.071(16) Å, N2· · · O1 ii = 2.899(3) Å with angle at H2n = 158(3)°; N3-H3n· · · O2 iii : H3n· · · O2 iii = 2.078(17) Å, N3· · · O2 iii = 2.917(3) Å with angle at H3n = 160(3)°for (ii) −1 + x, y, z and (iii) 1 + x, y, z]. The aforementioned layers are connected into double-layers via methylene-C-H· · · O(amide) interactions [C15-H15a· · · O2 iv : H15a· · · O2 iv = 2.57 Å, C15· · · O2 iv = 3.471(4) Å with angle at H15a = 152°for (iv) −x, 1−y, −z]. The double layers interdigitate so that fluoro atoms lie in voids defined by the 1,4-diiodotetrafluorobenzene molecules but, directional interactions are not apparent. Accordingly, in order to understand more about the supramolecular interactions stabilising the crystal, the structure was further evaluated using Crystal Explorer 17 [13] to calculate the Hirshfeld surfaces along with the full and delineated fingerprint plots guided by established procedures [14] . The analysis of the calculated Hirshfeld surface for the complete asymmetric unit of the title structure revealed a myriad of different types of contacts with the most prevalent being F· · · H/H· · · F at 26.2% but, at separations greater than the sum of the van der Waals radii. Other major contributors to the contacts were found to be H· · · H [14.1%], C· · · H/H· · · C [13.4%], O· · · H/H· · · O [9.3%], I· · · C/C· · · I [9.1%] and I· · · H/H· · · I [7.6%], with only the H· · · O contacts being less than the sum of the respective van der Waals radii; I· · · N/N· · · I interactions only amounted to 3.1% of all surface contacts.
The calculations were also performed on the individual co-crystal co-formers. For 4 LH 2 , reflecting the composition of the molecule, the percentage contributions from H· · · H [21.7%], C· · · H/H· · · C [17.3%] and O· · · H/H· · · O [14.7%] contacts all increased in significance while F· · · H/H· · · F [19.9%], I· · · C/C· · · I [2.7%] and [I· · · H/H· · · I [5.0%] decreased. As expected, the opposite trends in surface contacts are evident for the 1,4-diiodotetrafluorobenzene molecule with diminished contributions from H· · · H [0.0%], C· · · H/H· · · C [5.4%] and O· · · H/H· · · O [0.0%] contacts but, significantly increased contributions from F· · · H/H· · · F [33.3%], I· · · C/C· · · I [18.6%] and [I· · · H/H· · · I [16.2%] contacts to the calculated surface.
